Introduction
Chronic kidneey diseaase is aworldwide health problem. Chronic kidney disease (CKD) is often unpredictable and patients may not feel ill as the disease progresses to end stage renal disease (ESRD), an illness that affects over 593,000 people in the U.S. [1] Patients in the end-stage renal disease phase have two options in order to stay alive: life-long dialysis (hemodialysis or peritoneal dialysis) or kidney transplantation. Of these options, dialysis is considered the treatment of choice. Patients on hemodialysis account for approximately 92% of the overall dialysis population [1] and endure a high symptom burden as they may experience troubling symptoms such as fatigue, decreased appetite, trouble concentrating, swelling in their feet and hands, muscle cramps, and itching. [2] [3] [4] , all of which cause daily distress and negatively affects their quality of life. [5, 6] Haemodialysis plays an important role in maintaining renal function. It filters circulating blood through a semipermeable membrane in an apparatus to remove waste products in case of kidney failure and it attempts in replacing kidney function. [7] The kidney works without a break, every day of the year and every hour of the day. Anything less is not ideal from the perspective of the function of removing excess of fluid and toxins from the body. Patients on hemodialysis experienced a range of symptoms, with considerable variation in the frequency of symptoms experienced and in the severity with which the symptoms affected the individuals. Symptoms expression was significantly associated with sleep problems, fatigue and poor physical functioning. There is considerable potential for enhancement of quality of life by minimizing the symptoms experienced. [8, 9] Fatigue is one of the most frequent complaints of haemodialysis patients and is associated with impaired health related quality of life. Fatigue is documented as a negative symptom experienced by a large number of patients with end stage renal disease undergoing hemodialysis. Fatigue is a distressing symptom, and the consequences of fatigue can be overwhelming. [8] The person with fatigue need more efforts to perform activities, physical and cognitive, compared with the effort required before the onset of fatigue. Individual have avoidance behaviour, experience a sense of loss and diminished quality of life. [9] Therefore, the various treatment strategies, that is, exercise, psychosocial support, stress management, nutrition, sleep regulation, and restorative therapy must be effective to attenuate fatigue. [10] In ESRD patients, untreated fatigue may highly affect the quality of life and lead to patients' increased dependency on others, weakness, loss of physical and psychological energy, social isolation, and depression. The elements that can affect the level of fatigue include depression, anemia, sleep disorders, and restless leg syndrome . [11] Non-medicational interventions such as nutrition therapy, sleep disorder treatment, stress management, sport, Yoga, depression treatment, drug abuse, and acupressure are used to lower hemodialysis patients' fatigue . [12] Previous studies include a systematic review on the effect of acupressure medicine on hemodialysis patients' signs including fatigue . [13] Ahlberg et al. [14] would counteract the brevity of the stress management interventions to decrease emotional distress and to improve overall quality of life including fatigue. Stress management and psychosocial interventions (e.g. relaxation training, meditation, psycho-education, communication, and social support. Similarly, study of Yuurlknran et al. [15] stated exercise and yoga have also effective measures in improve fatigue and quality of life.
According to this researcher nursing intervention is essential in this area and must take a proactive role in assisting the patient to learn measures that may ease their sensation of fatigue. Teaching should reflect the current experience of the patient with the disease and treatment as well as her understanding of the principles of daily energy expenditure, conservation, and restoration. [16] Previous studies that have addressed intervention focused on three categories: education, exercise, and attention-restoring activities. [17] Johansson et al. [18] emphasize that patients need information about their disease, its treatment and complication for improve quality of life and decrease level of fatigue.
Aim of the study
This study was aimed to evaluate the effectiveness of an educational intervention on fatigue in hemodialysis patients.
Operational definitions:

Nursing intervention protocol about fatigue in hemodialysis:
It is instruction that is provided to the patient/family prior to their initial hemodialysis treatment thus enhancing the patient's knowledge about chronic renal disease and hemodialysis, knowledge about rest, nutrition and exercises, knowledge of coping mechanisms and facilitating adaptation.
Research hypothesis
To fulfill the aim of this study the following hypothesis was formulated: H1.Patients undergoing hemodialysis that will be exposed to the educational nursing intervention protocol about fatigue care will show lower score than those patients who receive the standard nursing instruction on hemodialysis. H2.There is a significant association between fatigue and selected demographic variables in patients undergoing haemodialysis in the experimental group.
II.
Material and methods
Research design
Quasi-experimental research design was utilized to conduct this study.
Setting of the study
The study was conducted in Hemodialysis Unit at Public Fayoum Hospital, Ministry of health.
Subjects
A convenience sample of 80 subjects (40 in the experimental and control group) was initially sought for this study. All adult patients were scheduled for hemodialysis. Subjects for this study met the following criteria: a) recently diagnosed with renal failure and requiring hemodialysis at least three months, b) patients had to be sedentary for six months or more c) 18 years or older; d) and able to communicate. Exclusion criteria were acute heart and lung disease; acute infectious diseases; hemoglobin < 10 g/dl; physical or mental disability preventing the proper performance of the protocol.
Tools for data collection
Three tools were used to collect data pertained to this study, these tools were tested and piloted by the investigator which is:
Sociodemographic data and medical data sheet.
This part was developed by the researcher; it aimed to collect personal, social and medical patient data. It included items related to patient's age, sex, level of education, occupation, marital status, type of residence, co-morbidity, duration of disease, family history related to disease, schedule of hemodialysis planed to take, number of attended hours per week for dialysis, and problem (side effect) occur during hemodialysis e.g. fatigue. It also included lab investigations such as, hemoglobin, sodium, potassium, blood urea, and creatinine.
Structured Knowledge Questionnaires Sheet:
This sheet was developed to assess patients' knowledge about chronic renal failure; It consists of 40 questions covering the following areas: general information about CRF, general information about Hemodialysis, clinical manifestation, diagnostic evaluation, knowledge about nutrition, self -care measures and knowledge about complication. Each right answer got one score. While no answer take zero score. After construction of the tools, they were evaluated by 5 experts from nursing faculty and nephrology for content of validity, relevance, and tested for reliability (by test-retest) on 10 patients for results of (validity and reliability) were excluded from study.
Fatigue assessment (Piper Fatigue Scale (PFS):
The PFS adopted by Piper et al. [19] The PFS-B was designed to measure usual patterns of fatigue and any changes experienced during the six months prior to a medical diagnosis or the start of treatment. Fatigue symptoms were measured using a (0-10) numeric scale. The PFS in its current form was composed o f 22 numerically scaled from (0 to 10) items that measured four dimensions o f subjective fatigue, behavioral (6 items), affective (5 items), sensory (5 items), and cognitive/mood (6 items). These 22 items were used to calculate the four-subscale/dimensional. Both a total score (0 to 10) and scores per domain (0 to 10) can be obtain. Higher score indicate fatigue.
Human rights and ethical consideration:
Permission to conduct the study was obtained from the hospitals, authorities of El-Mansoura University. Prior to the initial interview, the researcher introduced yourself to patients who met the inclusion criteria; each potential patient was fully informed with the purpose and nature of the study, and then an informed consent was obtained from participants who accepted to participate in the study. The researcher emphasized that participation in the study is entirely voluntary and withdrawal from the study would not affect the care provided, and confidentiality was assured through coding the data.
Data Collection Method:
 Prior to the data collection, permission was obtained from the concerned hospital authorities for conducting the study.  Subjects were selected according to the selected criteria. Also written consent was obtained from the subjects and confidentiality was assured  A pilot study was carried out on 10% of the subjects (10 patients) undergoing hemodialysis for testing feasibility and applicability of the tools, minimal modifications were made in the data collection tools.
Patients included in the pilot study were excluded from the study subjects.  The researcher started the data collection and implementation of the program from the November 2013 to December 2013.  The patient assessment sheet was filled by the researcher through personal interview, within [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] minutes, the purpose of the study was explained to them and an informed consent to participate in the study was taken.  Intervention program. Subjects were exposed to the intervention program activities which are 4 consecutive sessions over two weeks. Each session lasted from 30 -45 minutes. The first two sessions were designed to equip subjects with the necessary basic information related to the chronic renal disease. One session about diet, two sessions about hemodialysis care and session about stress management and physical therapy. Methods and media of teaching used in the training sessions: Lectures, discussions, booklet and demonstration. Pictures, videos and colored booklet.  The control group received the usual care recommended by the nephrologists' in relation with healthy lifestyle. The experimental group recived the intervention program.  The post intervention, assessment for fatigue was conducted throughout three phases of assessment: a) immediately post participation of program, and b) three months after intervention for both groups by using the same scale. The evaluation was filled by the researcher for both experimental and control groups within 20-30 minutes to estimate the effect of the intervention programs on reduction fatigue.
Statistical analysis
Data entry and statistical analysis were done using SPSS 15.0 statistical software package. Descriptive statistics were presented as mean and standard deviation were used to characterize subjects in this study. In order to determine if there was a significant difference in the level of fatigue in the control and experimental group of subjects an independent t-test was performed. For categorical variable comparison between groups using chi-square test and a significance level of p < 0.05 was set for all statistical procedures.
III.
Results Figure 1 .Gender distribution of sample reveals that about (55%) of the experimental group and (50%) of the control group were female. While (45%) of the experimental group and (50%) of the control group were male. No significant difference was detected between the two groups (P> 0.05). The percentage distribution of patients in education level shows that among (40%) of the experimental group and (37%) of the control group were secondary education, and (30%) in the experimental group and (35%) of the control group were illiterate. No significant difference was detected between the two groups (P> 0.05). Table 1 . Age wise distribution of sample reveals that majority (65%) in the experimental group and (75%) of control group were ranged between 41-55 years of age. While in the age group of more than 56 years of age (7.5%) in experimental and (2.5) in control group in particular study. Most of the women in both groups were married (80%) and (65%), respectively. As regards to employment status (45% and 50% of the experimental and control group, respectively) were housewives. While (15% and 20%) in intervention and control group were worker, respectively. In relation to rural and urban area, it shows that the most (72.5% and 75%) in the experimental and control group are belongs to the urban area. In relation to monthly income, The percentage distribution of patients that shows about (50% and 45%) in experimental and control groups belongs to the economic condition between 250 -500 per month family income, while 25% and 37.5% in experimental and control group less 250 monthly income. Table 2 . Describes the distribution of the patients according to parameters of hemodialysis. It shows that (35%) of patients in the experimental group were history of dialysis ranged between (25-50) months compared to (40%) of patients in the control group with no statistically significant difference between both groups (p>0.05).
Regarding frequency of dialysis, the majority (85% and 87.5%) of the patients in the experimental and control groups were two frequency per weeks, while (15%) in the experimental and (12.5%) in the control group were three per weeks. There were no statistically significant difference between them (p>0.05). The percentage distribution of sample according CKD etiology reveals that the most prevalent etiology of the disease was chronic glomerulonephritis in (57%) in the experimental group and (62.5%) in the control group and hypertension ( 25%) in both groups . Table 3 . It reveals that the difference between the patients in the experimental and control groups regarding to pre, post and follow-up test scores of knowledge. It points that there was no significant statistically differences between the mean scores of knowledge for the study and control groups pre program (p>0.05). While improve of mean scores of total knowledge about CKD for the study and control groups after implementation of the program (38.98±4.52 and 23.76±4.03in post test; 34.68±4.52 and 23.98±3.53 follow up test, respectively).There was highly significant statistically differences between the mean scores of total knowledge for both groups after implementation (post and follow up) of the program (p<0.01). This illustrated graphically (Figure 4 .) Table 4 . This table points that there was no significant statistically differences between the mean scores on the degree of fatigue for experimental and control groups pre program (p>0.05). While mean scores and standard deviation of total fatigue score for the experimental and control groups after and follow up implementation of the program (4.32±1.6 and 6.2±1.8; 5.02±1.6 and 6.1±1.7 respectively).There was highly significant statistically differences between the mean scores of fatigue for both groups after implementation of the program (p<0.001 in post test and p<0.01 in follow up, respectively). These may attributed that a lower score on the post-fatigue test o f the study group may have been indicative that the nursing intervention and management affected the level of fatigue. Also figure ( 6 & 7) showed that there was a significant statistical relation between pre, post and pre and post intervention . 
IV. Discussion
Fatigue is an often debilitating symptom in those with ESRD on hemodialysis. As common and extreme as the symptom is in this population, little evidence is available that describes what the experience of fatigue is like for patients on hemodialysis or how they mitigate its effects. [20] This study aimed to evaluate the effect of early interventions on fatigue of patients under hemodialysis treatment.
The present study revealed that the majority of the patients in the experimental and control group belong to age group of 41-55 years and a minimum of patient in both group belong to age group more than 56 years. This finding is supported by the results achieved by Sabouhi, et al. [ 21] who found that the subjects' mean age in the present study was over 50 years. Tsay and Chen [ 22] reported more ESRD prevalence at higher ages. The higher numbers of male subjects in the present study and control group reveal that ESRD under hemodialysis treatment prevalence seems to be more prevalent among men. These findings were similar to the finding of the study conducted by Atlantic health science corporation which found that the majority of patients were male. [ 23] In addition, Nasiri et al. [ 24] concluded that The higher number of male subjects of ESRD prevalence seems to be more prevalent among men.
With regard to employment status, results of this study revealed that more than two fifths of the experimental and half of subjects in control group were housewife and a minimum of patients in both group were worker . This result supported by the work of Williams et al. [ 25] who concluded that most of the subjects were retired or jobless in the present study. Studies show that the rate of joblessness is high among hemodialysis patients. In relation to educational level, approximately two third of the experimental and control groups have levels of education (secondary education), while above one third were illiterate, which in contrast with the findings of rebollo and Ortega [ 26] In the current study, the most of participants in both group reported that the most frequent cause of CKD was chronic glomerulonephritis, followed by hypertension which is consistent with the finding of the study done Henrique et al. [ 27] Also inconsistent with the result of the present study by Tsay [ 28] who found that diabetes and hypertension are the major etiologies for ESRD.
Our study shows that nearly two third of experimental and control belong to history of disease 25-50 months. This finding inconsistent with the finding of Babamohammadi et al. [29] who found that average duration of treatment with hemodialysis was (27.1 ± 24.2) months for case and (19.38 ± 25.75) months for control group. As regard frequency of dialysis per week, the higher number of subjects in the present study reveals that that ESRD under hemodialysis seems to be prevalent through two dialysis frequency. These study in line with the study of Aba El-Alaa [30] who revealed that the majority of sample in experimental and control group two frequency. In consistent with these findings study by Joshwa et al. [31] found the majority of numbers of cycle were three per weeks. Also present study shows that there are no statistically significant difference between pre, post test and follow up. These study in line with Gil et al. [32] Found that hemoglobin (g/dL) levels did not differ between period A and period B1 mean score (10.6±1.2, 10.7±1.4, p= 0.767).
Our study revealed that patients gained higher scores of ESRD knowledge after participation in the early intervention program in the experimental group post and follow up program than control group. This result consistent with the findings of Babamohammadi [29] who reported The results of the research showed that after the home-care program, weight gain, nausea, vomiting, headache, bone pain, weakness and fatigue and itching decreased and general condition and levels of BUN, creatinine, potassium and phosphorus of the blood improved in cases compared to the controls (P < 0.05).
The results of the present study revealed that there was a statistical significance difference between the two groups in relation to fatigue severity in post program and follow-up after two month (p < 0.001). This attributed that patients received education about diet, physical activity, and social support gained lower scores of fatigue after participation in the intervention program in the experimental group. This result consistent with the findings of Horigan et al. [19] reported demonstrate self-management techniques for patients on hemodialysis use to mitigate fatigue. In the same line, Mohamed [33] who found that a decrease in fatigue severity in the study group with a highly statistical significance difference between the study group, who followed the nursing management program as progressive muscle relaxation technique, patient education about diet, life style modification than the control group. Página [34] recommended that lifestyle changes, such as exercising more, relieving stress, and eating a healthy, well-balanced diet can help ease fatigue Also, these findings are in agreement with the results of Gaston-Johansson et al. [35] who reported that Dood [36] reported similar findings that education of fatigue management and adequate information regarding self-help measures were valuable in helping subjects deal with the side effects o f chemotherapy. Dood's research indicated that information was not enough to influence fatigue in subjects receiving chemotherapy. [36] The results of the present study revealed that patients gained higher scores of ESRD knowledge after participation in the early intervention program in the experimental group post and follow up than control group. This result consistent with the findings of Babamohammadi [29] who reported The results of the research showed that after the home-care program, weight gain, nausea, vomiting, headache, bone pain, weakness and fatigue and itching decreased and general condition and levels of BUN, creatinine, potassium and phosphorus of the blood improved in cases compared to the controls (P < 0.05).
The results of the current study revealed that there was a positive correlation between patient's fatigue and patient's age post program and follow up. This means that young age tend to have less fatigue level post program and at follow up. These findings are in agreement with the results by Nahamin et al. [37] who found that 52-43 age group had the highest fatigue. These findings are also in agreement with Schneider [38] who reported that with increasing age of dialysis patients, increases fatigue. In this study, there are statistically significant correlation between fatigue score and female than male post program and follow up. In the same line, Transplant [39] reported that most studies, a significant increase of fatigue in hemodialyzed women than men. In addition, plenty of literature exits on greater fatigue among women. [40, 41] Also, the results of the present study showed that there was a positive correlation between knowledge of intervention and patient's fatigue post and after three month. These supported by the study of Shah [42] who indicated that quality of life of CRD patients undergoing hemodialysis was influenced by their level of Knowledge. Longman et al. [43] supports these findings, suggesting, nursing needs to clinically individualize nursing interventions for each subject in order to impact the degree of fatigue that results from chemotherapy.
Results of this study showed that there was no statistically significant correlation between marital status, income, and education levels. This result consistent with Nazemian [44] who reported that he results of some studies, indicated fatigue was a significant difference between married and non-married does not show.
V. Conclusion and recommendations:
Findings of the present study revealed that indicated that the application of early intervention in ESRD patients undergoing hemodialysis seems effective in increasing hemodialysis and self care measure and also associated with improvement in fatigue and physical capacity. Based on the results of the present study, the following recommendations are suggested:
 Hemodialysis nurses who deal with patients must be taught that timely follow-up and evaluations of fatigue is essential to the care o f patients  Designing and Developed illustrated booklet about interventions that can be tailored to meet individual needs should be available and distributed for each patient admitted to hemodialysis unit.  Further research is needed to study associated factors with fatigue in the hemodialysis population.  Replication of this study on a larger sample and in different hospital settings with increasing the duration of treatment is suggested for generalization of results.
Limitations of the study:
 The research findings were limited and cannot be generalized because of the small sample size and it was selected from one geographical area in Egypt.  The scope of the study was also limited as it was restricted to those patients who voluntarily agreed to participant. 
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